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ABSTRACT 

, 
The f o l l o w i n g  s i g n i f i c a n t  items were d i s c u s s e d  a t  t h e  

J u l y  LM-A T e c h n i c a l  Management Meet ing:  

1. 

2. 

3.  

The NASA concensus  on manual  d o c k i n g  c a p a b i l i t y  
i s  t h a t  i t  s h o u l d  b e  d e l e t e d .  Grumman recommends 
t h a t  i t  b e  r e t a ined ,  and p o i n t s  o u t  t h a t  i t  may 
c o s t  more t o  d e l e t e  i t  t h a n  r e t a i n  i t .  R e t e n t i o n  
of t h e  hardware does n o t  imply t h a t  t h e  crew must  
b e  t r a i n e d  t o  u s e  i t ,  however .  

Grumman has examined t h e  impact  o f  i n c r e a s i n g  LM-A 
dormancy above  t h e  p r e s e n t  b a s e l i n e ,  and  recommends 
t h a t  i t  n o t  b e  made more dormant  a f t e r  d o c k i n g  t h a n  
i t  a l r e a d y  i s .  I n c r e a s i n g  LM-A dormancy i n  g e n e r a l  
adds t h e  e l i m i n a t e d  f u n c t i o n  t o  a d i f f e r e n t  module,  
and  c o m p l i c a t e s  t h e  LM-A i n t e r f a c e .  

MSC r e v i s e d  t h e  Grumman LM-A b a s e l i n e  by e l i m i n a t i n g  
t h e  r e q u i r e m e n t  t o  l a u n c h  w i t h  a p r o b e .  The LM-A 
dock ing  s t r u c t u r e  i s  b e i n g  d e s i g n e d  f o r  SPS a x i a l  
l o a d s  and  for bending  and  t o r s i o n a l  l o a d s  i n d u c e d  by 
a p o s s i b l e  r e v i s i t  CM-SM dock ing  maneuver .  Minor  
m o d i f i c a t i o n  t o  LM p r i m e  s t r u c t u r e  w i l l  b e  r e q u t r e d .  
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The agenda f o r  t h e  J u l y  LM-A T e c h n i c a l  Management I 

Meet ing  i n c l u d e d  p r e s e n t a t i o n s  by Grumman on manual d o c k i n g  
c a p a b i l i t y ,  LM-A dormancy a f t e r  dock ing ,  and t h e  p robe /d rogue  
problem. H e a d q u a r t e r s  p e r s o n n e l  i n  a t t e n d a n c e  a t  MSC were 
E .  P .  Andrews/MLA, R .  E .  Storm/MLR, J .  R .  P o r t e r  and W .  W .  
Hough/NLS. T e c h n i c a l  d i r e c t i o n  t o  Grwnrnan r e s u l t i n g  from t h e  
m e e t i n g  i s  summarized i n  t h e  a t t a c h m e n t  t o  t h i s  memo. 

EVALUATION OF RETENTION OF MANUAL D O C K I N G  CAPABILITY 

The approach was t o  e v a l u a t e  p r o b a b i l i t i e s  o f  s u c c e s s -  
f u l  accomplishment  of  t h e  LM-A m i s s i o n  th rough  t h e  f i n a l  dock ing  
maneuver for (1) t h e  c l u s t e r e d  m i s s i o n  o n l y ,  and ( 2 )  f o r  e i t h e r  
t h e  c l u s t e r e d  m i s s i o n  or t h e  a l t e r n a t e  m i s s i o n .  Cases w i t h  and 
w i t h o u t  Abort  Guidance System (AGS) remote dock ing  c a p a b i l i t y  
and LM-A manual dock ing  c a p a b i l i t y  were a n a l y z e d ,  The p r o b a b i l i t y  
o f  r emote  dock ing  w i t h o u t  AGS backup t o  t h e  Pr imary  Guidance Nal r iga t ion  
and  C o n t r o l  System’(PGNCS) was g i v e n  as .9908 and w i t h  AGS backup as 
. 9 9 2 4 .  With manual dock ing  c a p a b i l i t y ,  f u r t h e r  improvement t o  a .9930 
p r o b a b i l i t y  of  s u c c e s s f u l  dcicking t o  t h e  IVIUA was a c h i e v e d .  The proba-  
b i l i t y  of s u c c e s s  of  e‘i ther t h e  c l u s t e r e d  o r  a l t e r n a t e  m i s s i o n  f i n a l  
d o c k i n g  w i t h o u t  manual docking  c a p a b i l i t y  was a l s o  .9930.  

mediate s t e p ,  e s t a b l i s h i n g  t h e  CM-SM/LM-ATM c o n f i g u r a t i o n  o f  t h e  
a l t e r n a t e  m i s s i o n ,  and i t  was p o i n t e d  o u t  b y  0 .  K .  Garr iot t /MSC 
tha t  a d e c i s i o n  t o  g i v e  up a s u r e  a l t e r n a t e  m i s s i o n  f o r  a p o s s i b l e  
c l u s t e r e d  m i s s i o n  was improbable .  I n  a d d i t i o n ,  i t  was s t a t e d  by  
Grumman t h a t  t h e  c u r r e n t  LM-A l i f e  i s  l i m i t e d  t o  1 0  h r s .  w i t h o u t  
ATM power.  The NASA consensus  seemed t o  be  t h a t  manual d o c k i n g  
c a p a b i l i t y  s h o u l d  b e  e l i m i n a t e d ,  b u t  Grumman was d i r e c t e d  t o  l e a v e  
i t  i n  pend ing  comple t ion  o f  t h e  unmanned rendezvous  and dock ing  
s t u d i e s .  E l i m i n a t i o n  o f  t h e  c a p a b i l i t y  would a l l o w  d e l e t i o n  of 
manual f l i g h t  c o n t r o l s  and o t h e r  d i s p l a y s  and c o n t r o l s .  However, 
f u r t h e r  s t u d y  of t h e  impact  of these  d e l e t i o n s  on LM-A d e s i g n  and 
ground checkout  would b e  r e q u i r e d .  E l i m i n a t i o n  of  t h e  equipment  
might  c o s t  more t h a n  i t s  r e t e n t i o n .  

Use of manual docking  c a p a b i l i t y  r e q u i r e s ,  as a n  i n t e r -  
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CONFIGURATION STUDY OF DORMANCY AFTER CLUSTER OR CM-SM D O C K I N G  

Grumman has examined t h e  impact  o f  i n c r e a s i n g  LM-A 
dormancy above t h e  p r e s e n t  b a s e l i n e .  I n  t h e  p r e s e n t  b a s e l i n e  
c o n f i g u r a t i o n ,  t h e  G N & C ,  RCS, Communication, and b a t t e r y  subsys t ems  
a r e  dormant a f t e r  dock ing .  The equipment  which r ema ins  a c t i v e  i n -  
c l u d e s  t h e  c a b i n  thermal c o n t r o l  l o o p  (which a l s o  c o n t r o l s  t h e  ATM 
c o n t r o l  and d i s p l a y  c o n s o l e  t e m p e r a t u r e ) ,  oxygen and water accumu- 
l a t o r s  f o r  EVA s u p p o r t ,  e l e c t r i c a l  c o n t r o l  a s s e m b l y s ,  i n v e r t e r s ,  
l i g h t i n g  c o n t r o l  assemblys ,  a PCM t i m i n g  r e f e r e n c e  f o r  s u p p p r t  o f  
t h e  ATM, and  t h e  c a u t i o n  and warning  sys t em.  

The  ATM c o n t r o l  and d i s p l a y  c o n s o l e  r e q u i r e s  a c t i v e  c o o l -  
i n g .  Use of a r a d i a t o r  on t h e  LM-A, even  i f  i t  i s  a s e p a r a t e  l o o p ,  
e l i m i n a t e s  t h e  need for a l i q u i d  coo la r , t  i n t e r f a c e  t o  a n o t h e r  module,  
a n  i n t e r f a c e  which would have t o  b e  e s t ab l i shed  i n  f l i g h t .  The 
LM-A c a b i n  t e m p e r a t u r e  c o u l d  be  m a i n t a i n e d  b y  a tmosphere  exchange  
w i t h  a n o t h e r  module, b u t  i n  t h e  c a s e  of t h e  CM-SM a l t e r n a t e  m i s s i o n ,  
Grumman e x p e c t s  s u b s t a n t i a l  m o d i f i c a t i o n s  t o  t h e  CM-SM ECS would 
b e  r e q u i r e d .  

I n  g e n e r a l ,  i n c r e a s i n g  LM-A dormancy adds t h e  e l i m i n a t e d  
f u n c t i o n  t o  a n o t h e r  module and c o m p l i c a t e s  t h e  LM-A i n t e r f a c e .  
Grumman recommends t h a t  t h e  l e v e l  o f  dormancy now e x i s t i n g  i n  t h e  
b a s e l i n e  c o n f i g u r a t i o n  n o t  be i n c r e a s e d .  

PROBE/DROGUE/CPSM CONFIGURATION 

The Crew P r o v i s i o n  S t o r a g e  P 4 ~ d u l e  (CFSM) ~ n d  d o c k i n g  s t r u c -  
t u r e  a re  b e i n g  d e s i g n e d  for a x i a l  l o a d s  induced  d u r i n g  a CM-SM SPS b u r n  
and f o r  b e n d i n g  and t o r s i o n a l  l o a d s  induced  d u r i n g  a r e v i s i t  CM-SM 
d o c k i n g .  Minor mods t o  LM-A pr imary  s t r u c t u r e  w i l l  b e  r e q u i r e d .  
The CPSM h e i g h t  w i l l  p robably  be i n c r e a s e d  b y  4 t o  6 i n c h e s .  MSC 
d i r e c t e d  Grumman t o  e l i m i n a t e  t h e  r e q u i r e m e n t  f o r  i n s t a l l a t i o n  o f  
a p robe  i n  t h e  LM-A. Docking l a t c h  d e s i g n  ( A p o l l o  v s .  Grumman f o u r -  
l a t c h )  f o r  r e - v i s i t  m i s s i o n  docking  l o a d s  t h e r e f o r e  c e a s e s  t o  be a 
Grwnman problem. MSFC i s  p l a n n i n g  t o  u s e  t h e  Apo l lo  r i n g  i n  t h e  MDA. 

OTHER SUBJECTS 

Major  emphasis  o f  LM-A r e l i a b i l i t y  a n a l y s i s  t o  d a t e  has 
been  t o  a s s i s t  i n  t h e  d e s i g n  d e c i s i o n  making p r o c e s s .  A r e p o r t  
on a s u i t a b i l i t y  a n a l y s i s  t o  de t e rmine  t h e  c a p a b i l i t y  of  A p o l l o  
LM equipment  t o  meet LM-A r e q u i r e m e n t s  i s  due  i n  mid-Ju ly .  
c o n t r a c t u a l  e f f o r t  does n o t  i n c l u d e  per formance  o f  t o t a l  v e h i c l e  
r e l i a b i l i t y  estimates or a p p o r t i o n m e n t s .  
more s t a b l e  m i s s i o n  and c o n f i g u r a t i o n  d e f i n i t i o n .  
t o  i n i t i a t e  such  e f f o r t s  u n t i l  a f t e r  t h e  PDR.  

P r e s e n t  

Such e f f o r t s  r e q u i r e  a 
I t  i s  n o t  p l anned  
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A l i s t  of  c r i t i c a l  i n f o r m a t i o n  r e q u i r e d  for d e s i g n  
of t h e  LM-A i n  t h e  p r e s e n t  p r e l i m i n a r y  phase  was g i v e n ,  and i s  
a v a i l a b l e  from t h e  a t t e n d e e s .  

1022:WWH:ms 

At tachment .  

W .  W .  Hough 

! 
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ATTACHMENT 

Content  of  TWX t o  GAEC from MSC, J u l y  3 ,  1 9 6 8  

S u b j e c t :  Ac t ion  I t ems  and T e c h n i c a l  D i r e c t i o n  from AAP LM-A 
System T e c h n i c a l  Management Meet ing No. 1 

L 
The f i r s t  LM-A System T e c h n i c a l  Management Meet ing was h e l d  a t  
MSC J u l y  2 ,  1 9 6 8 .  The f o l l o w i n g  t e c h n i c a l  d i r e c t i o n  r e s u l t e d  
from t h i s  mee t ing :  

1-1 The b a s e l i n e  c o n f i g u r a t i o n  of t h e  LM-A w i l l  be  changed 
t o  d e l e t e  t h e  dock ing  p robe  and l a t c h e s  and r e p l a c e  w i t h  t h e  
Apol lo  d rogue .  

1 - 2  G A E C  shou ld  p r o v i d e  f o r  i n - o r b i t  s t o r a g e  of  one p r o b e ,  
drogue  and LM-A dock ing  t u n n e l  h a t c h .  

1-3  The LM a l ignmen t  o p t i c a l  t e l e s c o p e  i s  r e q u i r e d  t o  
p r o v i d e  manual backup c a p a b i l i t y  t o  ATM s t a r  t r a c k e r .  

1 - 4  The EVA c o o l a n t  l o o p  i n  LM-A s h o u l d  be s e p a r a t e  f o r  
t h e  two crewmen s o  t h a t  loss o f  c o o l a n t  t o  one crewman does  no t  
a f f e c t  c o o l a n t  supp ly  t o  second crewman. 

The f o l l o w i n g  i n f o r m a t i o n  shou ld  be p r e p a r e d  b y  G A E C  f o r  p r e s e n t a -  
t i o n  a t  t h e  nex t  System T e c h n i c a l  Management Meet ing t e n t a t i v e l y  
s c h e d u l e d  f o r  J u l y  1 6 ,  1 9 6 8 ,  a t  MSC. 

1-5 P r e p a r e  p r e s e n t a t i o n  on b a s i c  s t r u c t u a l  d e s i g n  of  crew 
p r o v i s i o n s  s t o r a g e  module t o  i n c l u d e  i d e n t i f i c a t i o n  of  s towage 
c o n c e p t s  and a c c e s s  c a p a b i l i t y .  

1 -6  G A E C  shou ld  i d e n t i f y  what c o n f i g u r a t i o n  changes  c o u l d  
be made t o  t h e  LM-A i f  t h e  r equ i r emen t  t o  s u p p o r t  t h e  backup 
m i s s i o n  i s  d e l e t e d .  

Sgd H .  E .  G a r t r e l l ,  Manager, F u t u r e  Miss ions  P r o j e c t  O f f i c e .  
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